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COMPLETE BOUGUER GRAVITY ANOMALY MAP OF UTAH

by
Kenneth L. Cook!, Viki Bankey?, Don R. Mabey?, and Michael DePangher?
| Professor Emeritus, Department of Geology and Geoplysics, University of Urah,

™ Gravity station,

dashed where approximately located;
in small areas of closure, H — gravity high,

Gravity contour: hachured in areas of closed gravity lows;

AULE, Geological Survey.

IFormerly Utak Geological £ Mineral Survey.

‘Farmerly Department of Gealogy and Geophysics, University of Utah; currently consuitant,

1989

Gravity contour interval 5 milliGals
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Topographic contour interval 500 FG(
L — grawity low, Lambert conformal conic projection based on parallels 33° and 45 ®
Complete Bouguer gravity anomaly values.
Contour interval 5 milliGals. Scale 1:500,000
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MSCUSSION using splines usder weasion. [ata were extended approximately 15 Cﬂllﬂlli'l:ll-élﬂ-“ %;:-0&1- Ujle'ﬂr;d )

The compilation and publication of this map is a cooperative  Minutes of arc (about 25 km or 15 miles) beyond the state borderta  Cecil H. Green Gireen Foundation
effart by {1} the Utah Geological and Mineral Survey (UGMS), (2)  reduce “edgeellect™ in the computer contouring. The map produced  Memill 8, Ginsherg? Molnl Cal Conporatuos™
the United States Geological Survey (USGS), and (1) the Depart- by Bankey was edited by Cook l.ml Mahey assisted by DePangher. Phillips Petraleum Cu:mpw .

e of Geology and Geophysics, University of Utah (LUTGG). Minor adjustments were made in the computer contouring and  Tenneco (il Exploration and Production Company®

This map is based on approximately 46,000 gravity stations estal contours were sdded in the Opden Valley and Roeel Poinl ancas Union Ol Company of Califarnia®

lished by many mdividuals and ofganications. Principal fects
(ohserved gravity. clevation, latitude, and longitede) of the stations
are from about 37,000 stations suppleed by Kenneth L. Cook from
the ULIGG files and edited by Cook and DePangher; and about
9,000 stations added by Viki Bankey from the files of ihe National
Gieophysical Datas Center and the USGS,

The combined gravity data st was processed by Viki Bankey,
Observed gravity values were adjusted to conform to the Loter-
national Gravity Standardization Met of 1971 {International Assoc-
intion of Geodesy, 1974), and then reduced 1o the zimple Bouguer
gravity anomaly values using the |97 gravity formala {Inter-
national Association of Geodesy, 197 1) at a reduction density of 2.67
glem?, Standard USGS reduction equations and related sxpansions.
are explained in Cordell and others (1982), Computer-calculated
terrain corrections, assuming a rock density of 267 glem!, were
made radially from each station 10 & distance of 167 km {100 miles)
using the method of Plouwfl { 1977) The terrain-correction vahe was
then added algebraically 1o the simple Bougwer gravily anomaly

value 1o give the complete Bouguer gravity anomaly valoe for each
siation.

The gravity contowr map was prepared on a Lambert coalormal
conic projection based on standard parallels 33% and 45° and with a
central meridian longitade of 111.2500° W and a base latiude of
16, 7500° N, The wrregularly spaced complete Bouguer gravity
anomaly values were gridded at a 2.5-km spacing wging a computer
program by Webring (1981) based on minimum curvatare (Briggs,
1974). Gridded data were contowred at a 5-milliGal interval using &
program by Godson aml Webring (1982), with conftour smoothing

from surveys of known high quality bui where the principal facts
could mot be located. In these two areas the contours ae dashed as
they are im the Bear Lake arca.

The posiion control, gravily surveying technigues uied, and the
compilation procedures were designed (o produce compleie Bou-
guer anomaly valuses accurate to within 0.3 mGal in areas of rela-
tively low topagraphic relisf and 1,0 m{al in areas of high relief, The
anithafs believe that ncarly all of the stations in the date sl meet
these standands.
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The following petraleum campanies donated graviry data o K. L.

Cook and | of the University of Uah and kave given peonuission 1o
use these data for the map, to include the list of principal facts of
these gravity stations with all her fations used in making this map,
and to open file this lisa of principal facts alier linal publication
of the map:

Amoce Production Company®

Alantie Richfield Company®

Chevron (il Company (now Chevron USA, Inc. )®

Gull Research and Development Company*

Humble Ol and Refining Company (now Exxon, U5 A )*

Uiah Southern Ol Company (conteur map)

Simee June 1984, the following organizations and individuals kave
provided one or mare granis-in-aid 1o the University of Urah 1o
suppor gravity rescarch under the superasion of KL, Cook;

Mmoo Produwction Chevron U5 A, Inc.®
Company®

uring the 3l-year period prior to Jume 1954, financial support
for the original measurements amd compilatwns of gravily data
by the Universsty of Uitah was given by many of the ofganizalions
aml individuals previously listed {indicated with asterisk) and the
following: National Science Foundation: US. Geologeeal Survey;
Depariment of Energy (Division of Geothermal Energy); Utah Geo-
logacal and Mineral Survey: Amercan Smelting and Refining Com-
pany; Bear Creek Mining Company; Continental Oil Company;
H.V. W, Donshoo; Kennocoll Copper Corporation: Marathon Oil
Company; Phelps Dodge Corporation; Shell il Corporation; Tex-
aco Ine,; The Ansconda Company; and vanious entitiss of the Upi-
versity of Utah, namely the Computer Center, the Department of
Geology and Geophysies, the Enginecring Experiment Station, the
Uniform Sehaal Figmd, and the University Ressarch Fund. Support
wis largely fellowships or grants-in-aid to students and |/ or lacaly.

Bcg'inninl Cctober 1, 1985, additional support for the UGMS and
UsGS effory in compiling the gravity map was provided by the
Federal-State Cooperative Uealogic Mapping (COGEOMAF] pro-
gram.

A listing of principal students involved i the gravity surveys is
included an the me setic tape of the principal {acts of the gravity
data (gee bebow). John C. Groenewold, lormer graduate student al
the University of Utah, ably assisted K.L. Cook in the preiminary
compilation, reduction, and editing of the UGG gravity data wsed
for Lhis gravily map.

Encouragement for this progect has been given especually by
Donald T. MeMillan and Genevieve Alwoed, Direclors of the
LGMS; John Denoyer and M. Dean Klemnkopd, USGS; and Wil-

liam P. Nash. Roberi B. Smith. and Frank H. Brown, UUGG.

A magnciic lapc containing the principal facts of the gravity
stations, as well as the 2.5-km grodded data, is available from the
EROS Data Center, Data Services Officer, Sioux Falls, South
Dakowa, 5TI98. The Listing of the principal facts of the gravity
stutions includes the sources of the original data which have been
arranged Lo preserve, insofar as possible, the groupings of the indi-
vidual gravity data seis of the varous individuals and organizations
that msde the field measuraments,
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